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(54) il5ifeA14->y*;>« y^7L{*aEKroSi3g*«fe 



(57) 

IfllSv' y 3 >'T/U='df-> Kla5^>fi-g-«:t SE#D5Si4jSiiJi: 



1 

i#i!Sti-^ii3ftJSi*fci±2gEttro y * > y 

{kifeSr-g^ti'^{*:(^*SS*5 1 o P a • s tAT-Cfc S t Sr 
tt'> y * > y #7L#:»]KroSiit3^ffi„ 

[ifi*^ 5 1 miEv'.y * y y i^?L«^»fiiwBiJi[>6s i u 

m«T-C*>»?. fi.o4'-CvifiTLii:@;4Sl~5 Onm-Cfc5 

ii5^fBi±v- y * ^ y #?Lfr»^(^£i)t;^ffi„ 

[0 0 0 1 1 

^ y#-?L»?ifiKrosait*ft<csi-5. 

[0 0 0 2] 

^TLSW-^^WtfT-fcia— /jr^^nTL (BlilO. 1~ 

'f@E:te5r*'fT-Sf£:$-B:Sri:{c:J:ij. > y?L (ii:S2 
~5 0nm<OiM7L) Sr^Tf-Sv^y *#7Lft:*s»f>ix5:i 
i:*5«^$ilTV>S (S. Inagaki et al. . J. Chem. So 
c. , Chem. Commun. , p. 680, 1993) „ 
[0 0 0 3] 1^51^9-1 9 4 2 9 8 

1 ~ 2 n mtoifaTLS«r<ri-5 y *^?L**t^Ka5»e,iT, 
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1 0 0 0 4 1 •> y *^?Lflr»IS(:iB8 LTtt, 7^ h ^T/u 
i'3SS±iw->y*#.?L«:»lg4:ff$fife$-fr5:fri* (Y. l 

u etal. , Nature, 389, 364-368, 1997) , Xt/T" h y 
T/i'=idE-i^->7:^SrSt»E#ffit?St£:$-er'>y *^7L*t:« 
IKSrW2):fe"ffi (H. Yang et al. , Nature, 381, 589-59 
2. 1996) >45ffi&$nTt^5o 
[0 0 0 5] 

[0 0 0 6] i-^C*?*,, #ffifttt?tiJ?r»St LT/i^y-Jr 

fc, #ga¥9 - 1 9 4 2 9 8#4^i#^cre^©*&■e»i. 

iS^7Lia^J:^f^i]<D$lJ^;45^■prffi-C•$>f3, XSV'ffiiBI-C 

[0 0 0 7] LuP>W«^j::i5*jSfe (Y. Lu et al. . 

Nature, 389, 364-368. 1997) te:*JV>T /i^jgco 

20 ^(Ci^^fe (H. Yang et al. , Nature, 381, 589-59 
2. 1996) -CJ*, sett UT■^y•y--rX©S^^4Sr^•t- 
[0008] 2|c|eWl4, r<0 J; 9 /j:fitJff6<j^(ciE;'(^T 

•>y *y y#7L«:o»lSJl5^%^Tofc^t^^cio^^Tt, 
fefitt-> y * p< y #7L«:»iswsajg:&jfeS:fi«-r« r i: 

30 [0009] 

[SS«r<»«:-r-5/t*0#|8:] ±fB<Og 

?rpH3aT(::LT^^<4Srffi4t), -tix^rSKft-fS r 
tfcj:t)> «E»c:i^»tt«:*U;tv^Sfi±-C->y*p<y 

[0 0 10] -r/£*3*>, *^gg(D«i^fBtt->-y*^y^ 
40 ?L«c»lKco® jt:^ffitt, ■> y 3 vr/wa K*^^ 

fKi*Sr^5a55>S^XSt, Wi2?S{*:(c|!iffiett^JSr^ 

Stt^fiJ t f> 5 S-a-«:S:Jgfife-fr U «) 5>S-&fl:JgfigXS 
t , HfllE«-&{*:5r-&tf f$ft:(0 p H 4r 3 tiTlcfSfi LTiS 
-&«^?e^{b®)S:#5^3e<bXg t . Hni5«-g-(*:^;£{ki^ 

y y#^7L{*»IS*:Jgfi£-li:LJ65»KJg^xet 

50 tfrt*#jai-rs*&Ts>5. 



( 

3 

(0 O 1 1 1 *:«?^JC*Jl^T«. etllSif^JgfiKlSro^ 
[0 0 12] t.tz. *:5l?^»Ct5t,N-C<i. BufS^^fkxm 

^ci6^ii,m^&m'ti^$^^im%:^t^mfi^(7>^mt>i i o p 

1~5 0 nm-CfcSr tASjtf^LV^ 
10 0 131 

[00141 3fe-r. *%?^<^ii5«SfBtt>' y * ^ y #7L<*: 
»lg«7>Mit:&iSfelc*5it5Si5^>*-&XSSriJiegi-S. Sp^)- 

i[-&xieic:*3v>Ttt, '>v=>'Tju=i(->\fi:emmm 

{*:«r#5, r-T% ->y =3 VT/uri^iXKirllTia— « 
^ (1) •CS^iX'Sfcco-Cfc^o 

-Si - (O-R) . (1) 

*-r. ) 

[0 0151 ±IE— jftiC (1) i:Ltsif^R(r>m{t7iimm 
»*L<tt^3il»l~5(D(^S;T/ude/uS-C*)*), it? 

mx.^i. ^^IS:A5i~i ooTyudf^yuS, i^^S:jJn~ 

^ifsr t^sT'ts, iiE-iKA (1) -c«$ix5->y 
=ivr>'i'=i^->K(iiaoii/^fflv^-CfcJ;V'>;4S, 2a«± 

[0 0 1 61 ±|5-/K* (1) ■cm^iM>i^V ='>TjU 

=idr-> K<o/iA»-r-ii. !feB^Btt<^s»/j:i^y y#-?Lf^ 
^^t5w^:^J5-^#5r si (ochj ,(o<t:^ 

ItjgSr^ri-ST' h9x<5^/U:^yuy v-y ■ir— h (TMO 
S) , SO^S i (OCH,) «(Z>{k!^jt«rWi-5xh 
7^^yU:^/l'y >y -Jr— h (TEOS) SrfflV>5rt*S 

loo 1 71 ±IE<0->y rj:/r/l'='drv' K7J5;ft-t''5r/l' 
='^iy/i'm (-0-R) llSH4lfe^4=T-C*n*5>/SSrS»t 
TKgfS (-OH) t/j:'9, *H;55i^^LTi«5>^-S{k-r 
■5o ''j:*3 . y = i^T 3 ^ -> K>45 r 3 dr i^/U^Ui^ 

o-C. -Vy ^-VT/Uri^v-KSiJ^^fi^^tJi, *0*5>ft? 

RiC; tJ J: U^S^SiS: J; o -c ^# P> H 5 fi^flc-C 4) o -c , 
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r/U3df->/uS (-0-R) &u:/Xli7KSfS (-0 
[0 0 181 ^^TyW^^v-KSB^a-g-^li, ->y 

10 a5-e#5. pH«:2«T-efc5r t*5»*U 

[0 0 191 i^y =1 VT/P^id^-VKSP^J^a-g-f*: 

fi•a•XS^C*SV^■Clix/y<Offli^0. 3ti±t--t-.5r t 
*sj!f4L<. 0. 5iJt±t::-r5ri:asj;!J»*LV\ 

[0 0 2 01 /jjis. gi55^fi-g-XSi::jott5SJj:iaieii. 
20 Ca|;ttf. 1 5~2 5t:i:-t-5r t;!iS-e#, SfSNfKttS 
0~9 0^^i:i-5r.i:*s-e*5„ 

[00 2 11 i^lc, ^tc^^^coK^Siti'y y#?L*l£ 
»lK<Di!i3t*-i*ICJoltS1fi^frJi^fi)cXS«rtft?g-t-5c ^ 

[0 0 2 21 ^'^Vmi§.-XMSZ.i6\,^xmM-^Wt^^^ 
14»Ji:LTtt. I»'r;i-i^tt. I*'r:d-:^tt. *'f:«->tt(0 

[0 0 2 31 #^W;i-:^i4lfiSei4»Jt e^Tkttfig 

— laSiC.H,.., (OCHzCH,) .OH 
■C^^iX, n;d5l0~3 0» m«S 1 ~ 3 0 t?fcS 

[0 0 2 41 y/l'tr^^^fllJWKoiy^xyi.figi^tJK 

?.ct-bT't5„ rcoip'i^ffiettsijt LT«. T^y 
Ky /I' f^y^^y 7 fj'y u—h, Jtfy 

50 (fe>ix5. 
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5 

[0 0 2 5] ifffiffitt^Ji: LTJi, 3oo7Kyr 

Ji, Ji^y^^l^>:<^^1^>< K (EO) <t7jf y >^n fuv 
:?^=^i^-r K (PO) a^hfj:^. -jJS:^ (EO) . (P 
O) , (EO) .-V^^th^i^iDTbm^fhiV^o X. yli 
^n^r'ixEO. PO(^i^i9SLS?r^i-;5\ xHS-l 
10. yfll 5-7 0T**)5::<i:j6W4U<. xfil5 
-20. y(i5 0-6 0-Cfc5>ri:*5J:r)jfiLV\ 

[0 0 2 61 ^ti. :r,^l^>'iyT^XD2m<OmmW^^ 10 
(-•?:ix^*ix2*:(7);Ky K (EO) 

/i^y t-w>:^^1^>r K (PO) «7)^Jg^Lyh;^i$'- 
y-fyn.;,^=i7Ky-^-{>^ffl-r6wi:;55r-t^o 
<t9?ic:^i5'-y^:/n5/^=i7Ky^-^LT{i. — jSS; 

( (EO) , (PO) J ^NCH.CHzN ( (PO) 
, (EO) .) 2T*S$ix^t>O;05^tf P>tt^»o Clw-C 
X. yfi^n^^ixEO. PO<3r)jft»)iSL»S:^i-o 

[0 0 2 7] ±J^<Dnmmiitm<O^X*it. ^^mi±(OM\^^ 

jUh]) ^^/l^r>^^=^^M. [C„H2„., N (CH,) ,] 20 
I 0 0 2 8 1 ^i'&ft:Jg^XS^C*5V^T^is #®^tt3l»Ji: 30 

y =1 v-T/i- =3 =^ K^Rs^^m-e-ft^ t ^j^s^ ^ tt -5 ^ ^ {c 
[00 2 9] ^mf^i±^\(D ^ y =3 vr/w 

Six^S|5^>(l&ji*^;;£fe>T**>'5v'y y^7L<*SIIK{c 

[0 0 3 0] ^>y =>>'T/u=i:^>ksp5>1l'&(^^#®s 

n5Ci:7!)^e>. v^y ='>l^/U{c*tLTS#0. os — 
0. 2^ybT-*>6C:i:;5?»*LV^ ^yt, IS'g^ffJgfigX 
Sfi. M^tf, 1 0-3 0t:tw*5V^T3 0-9 0^<Ogl 
J^^rff 9 ^ i: «c ^ ^T 9 r ^ ;5?T-# -So 
[00 3 1] :^^m<omf^^Bi±iy]):^>^y^ll{^ 50 
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xejc*5i^T«i. 1S-&fl^?i?^XS«::*5V^T#P>ix3t|g'g^ 
(^Sr^tffKft:^ p HS: 3 SlTlZ l.xm^^^^imi:n 

imSt. ffi»^<0*SSeX*lT/u=i-yw^fK^) 
i^(DpWt2)ilTXh^Zttm^L<. 1. SJWTT 

[0 0 3 21 m^»mj&iLUx^^htitzm^mt. ^>y 

i^MfilLT.mi^miSL0zf^Txnioti^(DX\ m-^f^^co^y 
'g^ft:ffMXSlc*5(t5^ffiSttSJ(7)^ini;iJ: ^<cd 

[0 0 3 3] ^^{kXgTfi. pH«r3eiLTlw-r-5r t 
(-J:oTw<^>jK^R/C*r«J©JL. v^y =2>'r7^3^i/ K 
gp^^m-g^i^ Sr-g-tf fS*^ ^ffli k: 5i r 1 t 

{C3teSj55^{b-r 5 i: < 7i t) . J; i^ll-T^cSlKj&s^ 

[0 0 3 4] ^^{kXg-C#bn5«'&ft:^^{b^Sr^ 
tffKflc<DttSli. lOPa • seJlT-Cfc-^dt^dWib 
<> 5Pa • sJeJlT-Cfo^r «^(*: 
^^{t:ifeSr'^tf?K*03te^;d? 1 0 P a • s *ig;t5#-g^ 

[00 3 5] ^^{bXgT*#btL5lS'g'tt^^{b«^(r)ia 
»^n6>-y;&7^y#?Lf*:»iK<Oj^fB«itSr 

tLT7^^^;^/^y >y'$r-^^:fflV^, #ffiffittS»Ji:L 

^g^(c:fcV^TJl. 7^ h^:^yV'yv-y ^— hto^/ul^JSri 

-YKo^/u&^o. 0 4 — 0. 1 tci-^wtl^J: "^j^S 

7^ h7;t/uy'>y hcO'^-yi-S^r 1 h Ufct #{C,.r 
/mryi' h y ^ ^/WT 1^=^=^ A ^ CI 7 >r KVo^/u®:?: 
0. 1-0. 1 9l^-t-5^<hlCct*)jeS«ig«:^^-if 

[0 0 3 6] &lc. *:^igoS5)eStt>'y;&p«y#TL(^ 

*KoS!5gjtrftJc*3Jt6»KmxeSrKW-r5o »K 
?g^£xe^ciov^T(l. ^^{txmr*^t?>ttfc«^«:^^ 



7 

10 0 3 71 «^<*:$^^t;i^5r-^tpfS(*:^SrS«lc:^*-r 

(003 91 S«tc^^-r54f O^r&jc J; 9 Lfc 

{cfi. 0tjx.«, 7 0~i5 0'C. <t >3iffiu<fii 0 0 
~ 1 2 Ot:ro*0fRiSrtTV\ 3 vryw^^i^ KSC^J^B 

(00401 *DSft«£filroi^rat±. #®ettSiJSr-&* Uft: 

tt, Wx.Jf. 2 0~8 05)^(;i-r-5ii:ii5T-#-5„ 
(004 11 ?ll^JK^Xe^C*JV^-C#e>i^5, IfEffitt 

T?fc5ri:;45ifiL<, 0. 1~0. 

jJSJ^'JiifiLV^ /im^rM-r^-g-livy^pt y 

iSiV^v' y * ^ y #7L*t:»)^S:«S L-i-tfT-KJlSr 1 ** m 
[004 21 #ffigi4?PJSr^W Ufc -> y * > y^Kt^m 

tjJSjf^LV^ ^-t^iffflTLiSgli. 1~3 0 nm-Cfc-SC 
i:A»J:*)»*L<, 1~1 0 nmt?*)5wt;45Hl-»i 
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rc-C\ tf'i>«ffl?LiSSi:(l, m^mm (V) Sriisffl 
TLiffS (D) f«5)-Lfcffi (dV/dD) SriftTLaS 
(D) tC*fLT7*ny hLfc*)^ (iteTLS^^ftiS) 05 

(004 31 fmn^^^&mit. 
i^mmi:mwmmt&m (- 1 9 et:) iziitmLxmm:if 

10 Sit, #¥8SffiJc*|~r5aiff:<f;^<DK«gS:7'n y h 

L. BilF^iaHS:^?), :i(Dt&mmmmi:m\'\ Cranst 
on-Inklayfe, Pollimore-Healffi. BJH)£^<7)tf®jfe»r. J; 

<!)miim^m^m%:^tbiztt)iX'^i>o 

(0 0 4 41 *«wic*5v>Tfs. mmm^i:m<omc. 

lft5ffitt?ffl«r^*Lfcv'y y#7Lf^^]R*^^>^ffiffi 
ttSiJSrfife^Ui^y *^ y#7Lfl^»KSr#5l!iEfiH43SiJ|S^ 

[0 04 51 i|*{;iSaRB«: 
(0 0 4 61 m^\::.iii>:^mztls\>'^xa, ^ffiStt^RISr 

Lfev y * p< y^nwnmi: 3 0 0 ~ 1 0 o ot:. 
»*L<(i4oo~7o ox:xm^-ri>o mmf^ma 3 

(004 71 ^«SE«rffiv^T^EStt^J^-^;tLitv-y ;*7 
^ y#?L«^»IK*»f>I^SiSttSiJ«:l»*-r5»^tt, eHx. 

WUfcv-y * / y#?Lf^»liSrg«-t-5, LT 
li. ai^r/— T-fe hi^^Srffiffli- 
[00481 m-c :t:y^(D^mm^mi:m\^^tzm^ii. 

ttSiJ^^^L/ti^y*^ y#?L«s:^KSrS«U 5 0~ 

7 O'CT-»0f?!i-t-'5r t>ei5T-tS„ ^ixlcX*). f^^:i-l^ 

(00491 l^ffiett#JjiS|»*$iXfc y * ;/ y #7L«: 

1~0. 5|2m-C*)Swt^5j;t)jtf$LV\ l^ffiiU M 
mSr«-rS-e-»i->y y^?L<*:ai^(OiBB7liE^jW*S— 

50 oT. ^ff-Cl /ima±roMff<Ov'y y#?L«:»K 
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[0 0 5 0] nmsi±m^m^^h.rzi^v :^ ^ 

wi:;&5»*LV^ ^»'L^«B?Lii:S(i. l—aOnmTfo-S 

[005 1] ;t:igegtc*3i>-c*±. mmmf&i:m(om\zm 

10 0 5 2] S^SEmJ^]Xe^c4^V^T. a^frSr^tPfSf*: 

[0 0 5 4] *^W^O]Mig:*ffi^dJ:i9^#^tl.5. #Sffi 

^mi'^l.tztt. 't<DXf^mmy<^ — >'{C:jrdl^X 1 nm 
Sl±(D d -SlilSf^Sld 1 :^^±(D 

LfcuJ^oT. 1 nmi^±<7)dtt(Cffi^-r-5lHlJf^^ 

[0 0 5 5] iU±l^0.^LAc:J:9(d. ;*:^P.^{dib^v>THv- 
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\c^i^XitZixh:^'^'^mt^j:i>tztb^ mhti^^^V:b^ 
'>^^^f^m^<om^B^i:m<i-^:Lt^^^xt. J^^v^®H 

[0 0 5 6] L/t;ei5oT. :*:^0>g(7>:frfelC J: f§e>*L^ 

[0 0 5 7] Sfc. ^ffiett^j;^^5^*$n/bv^y ;«7y y 

20 5w<J:;&5T*#^o 
[0 0 5 8] 

immm ur. mmm^mifx:^%mi:nmz.mmi' 
:^mmi'x:^ixb<ommm^cmm^ti^h(Dxitfj: 

[0 0 5 9] (HJSfi^Jl) 1 0 OmL<7)tf— (CI 
5. 22g (0. 1 mo 1 ) (^>7^ h v>^/l-:^ypy>^y 
^-h (Si (OCH3) 4. J&LTTMOS^S;i-) ^# 
f9^f9.7K3. 6mL (0. 2 m o 1 ) ^2mol/L 

OH c 1 ^ 1 0 o M L ADx.;rco ^m-e 1 ^rassi^ ufc 

r>i^^n7^K3. 48g (0. 0 1 m o 1 ) ^mMl^ 
tio ^h\C2m^mSkO, 2mLXtJ^*5 OmLSr*0;t 
pH5rl. S^zl.X^-y^^^^mmtLtZo 

[0 0 6 0] — (111) SCOv-y r2 V>:n/N— :^ 

Sclf^LT. /Kv^MWv^:^ h-Cfc6 v-y^U-f ttSSS 140 
0-2 2S:;j^tf>'=i-hLyho wCD^, lHl«i®:fliaa 

lOOOrpmXlO^i?. 2S@5000rpmX30 
&tLtz, rnS:. 8 0t:(C-B:o7ti^ y-V;^— 
XSO^^mmmi^t:.^ 5ltl^V^rCa nnonltSliD 
40 e e pUVT7><•:^SrfflV^T = >'^t^^ b ^ fe(d J: -5 

*teS(DS/hJ!JDX-+fefiO . 5 /i m-Cfoofco 
[00 6 1] S3tfil. ST'S^L/c^. mml^St 



11 

[0 0 6 2] ±ie<D3-7^><:/i/^S^$:, T^-f 5/7^3- 
-r ^ >^mcX «5 5 - 2 0 mm/3>0§| # ±(f igg-eS 

(10. 3/xm-rfcoyho 

10 0 6 3] (IIJ6W2) ::^-^^7^i^yWhy ^^yUT^^ 
^:=ii?ix^n7>f KcOfi*, 5. 6 7g (0. 0 16m 

oi) ti.tim^. mmm I tmm{cL.x p HI, sco 

[0064] HiS^iJ 1 -C^P>:h.fci/ ^) :^ V ^?Lft»]^ 
S«^^^«£^¥KSria4[c^i-o 12 3 STJ^H 4 J: HiS 
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